Modeling of polynucleotide translocation through protein pores and nanotubes.
In an effort to understand recent experiments, we have performed Brownian dynamics simulations of polymer translocation through nanometer-scale protein pores under the influence of an external applied electric field. Multiple peaks in the translocation time distribution are observed in agreement with experiments. Under the same conditions, but replacing the protein pore with a rigid cylindrical tube of comparable size, only a single peak is observed in the translocation time distribution. These results directly show that the geometry of the protein pores is mainly responsible for multiple peaks observed in experiments. In the case of alpha-hemolysin channel, we find the vestibule, by confining many conformations of the translocating polymer, to be responsible for the second peak with longer translocation time.